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Two studies involving some experiments were conducted to evaluate some factors 
affecting the in vitro production of cattle embryos from abattoir derived cattle 
oocytes. 
In the first study, more oocytes per ovary were recovered by slicing with a surgical 
blade (29.3 oocytes) than by aspiration with a disposable syringe and needle (12.0 
oocytes). Cumulus expansion rate and maturation rate were better in oocytes 
surrounded by cumulus cells than in denuded oocytes and fibrinated oocytes. To 
determine the influence of adding serum and hormones, cumulus oocyte complexes 
(COCs) were matured in four different maturation media and incubated for 22 h at 
39°C with 5% CO2 in humidified air. The addition of hormones to the maturation 
medium enhanced cumulus expansion rate and maturation rate. In the absence of 
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hormones, 20% serum level rendered better cumulus expansion than with 10% serum 
but had no effect on the maturation rate. 
In the second study, factors affecting the IVF and the developmental competence of 
embryos were studied. In vitro matured oocytes were inseminated with swim-up 
separated sperm in IVF-TALP medium. At 18 or 44 h post insemination, the 
presumptive embryos were freed of cumulus and transferred into two culture media 
(lVC): modilled synthetic oviductal fluid (mSOF) as cell-free culture system and 
M199 with bovine oviductal epithelial cell (BOEC) as co-culture system. At 6 hour 
after inseminaton, male pronucleus formation was first observed. There were no 
signmcant differences on the effect of serum level (10% or 20%) and hormones 
supplementation in the maturation medium on the cleavage rate and developmental 
competence of embryos. Cleavage and blastocyst rates were 71.2% and 6.2% for 
cumulus-intact oocytes whereas the rates were 47.2% and 1.9% for cumulus-free 
oocytes. Although the cleavage rate was not different, better morula and blastocyst 
rates were obtained from co-culture system. 
The results indicate that hormones enhance cumulus cells expansion and maturation 
rates, cumulus cells facilitate fertilization while co-culture with BOEe rendered 
better developmental capacity of embryos. However, the failure of morula to develop 
to blastocysts in vitro needs further study. 
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Dua kajian yang melibatkan beberapa uji kaji telah dijalankan untuk menentukan 
faktor yang memberi kesan terhadap penghasilan embrio lembu secara in vitro dari 
oosit yang diperolehi dari lembu yang disembelih. 
Dalam kajian pertama, lebih banyak oosit bagi setiap ovari diperolehi secara 
menghiris dengan menggunakan pisau pembedahan (29.3 oosit) berbanding dengan 
kaedah aspirasi menggunakan jarum dan picagari pakai buang (12.0 oosit). Kadar 
pengembangan kumulus dan kadar kematangan adalah lebih baik bagi oosit yang 
dikelilingi dengan sel kumulus berbanding oosit tanpa kumulus dan oosit berfibrin. 
Untuk menentukan pengaruh penambahan serum dan honnon, komplek 00 sit 
kumulus (COC) dimatangkan dalam empat bahantara pematangan dan dieram selama 
22 jam pada 39°C dengan 5% C02 dalam udara lembap. Penambahan honnon dalam 
media pematangan meningkatkan kadar pengembangan kumulus dan kadar 
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pematangan. Dalam keadaan tanpa hormon, paras 20% serum memberikan 
pengembangan kumulus yang lebih baik berbanding dengan 10% serum tetapi tidak 
untuk kadar kematangan. 
Dalam kajian kedua, kajian ditumpukan untuk menentukan faktor yang 
mempengaruhi persenyawaan in vitro dan keupayaan perkembangan embrio. 00 sit 
yang dimatangkan secara in vitro diinseminasi dengan sperma yang diasingkan 
secara "swim-up" dalam media IVF-TALP. Pada 18 atau 44 jam selepas inseminasi, 
em brio tersebut dibuang kumulusnya dan dipindahkan ke dalam dua media kultur 
(lVC): cecair oviduk sintetik yang diubahsuai (mSOF) sebagai sistem kultur tanpa 
se4 dan M199 dengan sel epitelium oviduk bovin (BOEC) sebagai sistem kultur 
bersama. Selepas 6 jam diinseminasi, pembentukan pro-nukleus jantan dapat dilihat. 
Tidak terdapat sebarang perbezaan bererti bagi kesan paras serum (10% dan 20%) 
serta penambahan hormon dalam bahantara pematangan terhadap kadar pembelahan 
dan keupayaan perkembangan embrio. Kadar pembelahan dan blastosista adalah 
71.2% dan 6.2% bagi oosit berkumulus manakala 47.2% dan 1.9% bagi oosit tanpa 
kumulus. Walaupun kadar pembelahan tidak berbeza, kadar morula dan blastosista 
didapati lebih baik untuk sistem kultur bersama. 
Keputusan menunjukkan bahawa hormon meningkatkan pengembangan sel kumulus 
dan kadar kematangan, sel kumulus membantu persenyawaan sementara kultur 
bersama dengan BOEC menyebabkan keupayaan perkembangan embrio yang lebih 
baik. Namun demikian, kegagalan morula untuk berkembang ke blastosista secara in 
vitro memerlukan kajian selanjutnya. 
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CHAPTER I 
GENERAL INTRODUCTION 
Since the birth of the first calf from in vitro fertilization (IVF) of an ovulated oocyte 
(Brackett et aZ., 1982), much research has been dedicated to the improvement of in 
vitro maturation, in vitro fertilization and embryo culture techniques. Hanada et aZ. 
(1986) reported the first calves born following in vitro fertilization of artificially 
matured oocytes cultured to the blastocysts stage in the rabbit oviduct. In another 
study, Lu and co-workers (198 7 )  reported one of the first cattle pregnancies from 
totally in vitro procedures: maturation, fertilization and culture of the embryos. 
Production of embryos in vitro represents a desirable option to enhance reproductive 
and genetic advances in cattle. Some commercial applications of in vitro fertilization 
technology have included efforts to upgrade beef cattle, to overcome infertility of 
valuable cows, to produce transgenic cows and to provide a source of sexed embryos. 
Greater utility can be anticipated with further advances predicted from ongoing 
efforts in research and development. 
The technologies of in vitro embryo production, gene transfer, genetic analysis, 
genetic diagnosis and embryo cloning have the potential to be used synergistically in 
cattle breeding and improvement. Both gene transfer and cloning by nuclear transfer 
require the ability to culture embryos and preserve them in vitro. 
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During the past few decades, many live calves, kids, Iambs and foals have been 
obtained and evidence have shown that it is possible to utilize the IVF technology on 
a commercial basis. In vitro production of embryos is constantly becoming a more 
useful tool for maximizing the number of offspring from valuable cows, producing 
calves from infertile cows and producing commercial beef cattle in program for beef 
production without brood cows. 
However, the development of cattle embryos produced through in vitro techniques, 
thereby is still inferior to that of their counterparts in vivo. Generally, less than 30% 
of cattle oocytes can reach the morula and blastocyst stages through in vitro 
procedures. Development of procedures that will increase the number of viable 
embryos produced through in vitro maturation and fertilization procedures will 
economically benefit producers and commercial enterprises alike. 
To produce embryos by in vitro techniques, it is necessary to recover the oocytes and 
to complete three biological phases: mature the oocytes, fertilize them and develop 
the resulting zygotes to the blastocyst stage, when they can be frozen or transferred 
freshly to the recipient. In recent years, the success of in vitro maturation and 
fertilization of oocytes of farm animals has been greatly improved: pregnancies and 
offspring being obtained after culture of oocytes in vitro and transfer of embryos to 
recipient animals. However, the percentage of oocytes reaching the blastocyst stage 
in a complete in vitro system (i.e maturation, fertilization and culture in vitro) still 
varies. The maximum rate of embryo production in vitro will depend on the 
optimization of the in vitro maturation, fertilization and culture components. This 
will require more attention to the essential requirements of the cells in vitro. Human 
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technical skills, biological variability in the quality of oocytes and sperm used as 
starting materials, and protocols are important components of in vitro production of 
cattle embryos. 
Therefore, experiments were conducted to determine the factors contributing to every 
step of the process of in vitro production of cattle embryos. 
The objectives of this study were: 
1. to evaluate the effect of collection methods on the recovery rates of cattle 
oocytes 
2. to investigate the effect of serum and hormone supplementation to the 
maturation medium, on in vitro maturation, fertilization and developmental 
rates of cattle oocytes 
3. to determine the effect of cumulus removal prior to insemination on in 
vitro fertilization of cattle oocytes 
4. to compare the effect of culture systems on developmental capacity of 
early cattle embryos. 
CHAPTER II 
LITERATURE REVIEW 
2.1. Introduction 
This review is divided into five parts. The first part reviews some fundamental 
processes of the male and female gametes, their development and events leading to 
fertilization in vivo. The second and the third parts review studies on sources of 
oocytes and maturation of oocytes in vitro. The fourth part describes the process of 
in vitro fertilization and the final part reviews the in vitro culture systems. 
2.2 In Vivo Development of Gametes 
2.2.1 Oogenesis 
The formation and maturation of gametes must be completed in both the female and 
male species before the reproductive process can be initiated. Oogenesis is the 
formation, growth and maturation of the female gamete (Baker, 1982). The process 
begins in embryonic life, continues after birth (accelerating during puberty) and 
reaches a climax at the time of ovulation. The potential gamete associated with the 
primary follicle when first formed is the oogonium. Oogonia originate from an 
extension of the yolk sac that forms from the hind gut of the embryo (Bearden and 
Fuquay, 1980). Following initial formation, proliferation of oogonia by mitotic 
division, occurs within the parenchyma of ovary. This proliferation ceases before 
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birth so that the ovaries at birth contain a fixed number of potential ova or oocytes. 
It has been estimated that there may be more than 200,000 oocytes in primordial 
follicles in the ovaries of the heifer calf at birth, but less than 300 are likely to reach 
the ovulatory stage (Erickson, 1966). No oocytes will reach full maturity unless the 
female reaches puberty. Maturation of oocytes will continue in a cyclic manner after 
puberty. During each oestrous cycle a group of oocytes will start maturation while 
others remain dormant. 
2.2.2 Folliculogenesis 
Folliculogenesis or development of follicles (Baker, 1982) starts from the primordial 
follicle reverses developed during fetal life. The aim of folliculogenesis is to 
establish the appropriate environment in which oocytes can complete meiosis to 
produce a haploid gamete and ovulate from the follicle. 
There are three basic types of follicles (Erickson 1966): (1) primordial follicles 
which consist of centrally located oocytes and one layer of granulosa cells; (2) 
growing (primary) follicles that consist of fully grown oocytes and several granulosa 
cell layers covered by the basal laminae in which oocytes grow and increase in 
follicular cell numbers and layers are occurring; (3) vesicular follicles, in which there 
is a fully grown oocyte with granulosa cells and a layer of differentiated thecal cell 
and antrum are present. At this stage both the gametogenic and steroidogenic 
functions of the ovary are developing. The oocytes of the cow is 120 - 160 �m in 
diameter at this stage and is surrounded by a capsule, the zona pellucida (Hafez and 
Hafez, 2000a). 
